Introduction.
The influence of collisions on atomic radiative processes includes a large amount of various phenomena : line broadening, redistribution of light, collision induced absorption or emission, radiative charge transfer... The major part of these processes may be interpreted in term of radiative interactions during a collision. Recently, much attention has been paid to these radiative collisional reactions and it has been shown that the collisional formalism is well adapted for expressing the properties of the radiation as functions of the radiative S-matrix elements and cross sections [ [1] [2] [3] and references listed in [3] ]. In the case of line broadening the same description is available outside the line core, corresponding to the «one perturber » approximation [4] which requires the condition ð'tc.ðro &#x3E; 1 where AT,, denotes the interval time between two collisions and Aco the detuning from the line centre. ' The radiative process is then connected with the dynamics of the binary system (atom + perturber) on time scales ðw -1 smaller than AT, [5] . Our purpose here is to study the evolution of the collisional complex in order to determine quantitatively the characteristic time of the absorption or the emission. We adopt a semi-classical description of the collision which makes the physical interpretation easier.
We focus our attention on the Ly a line wings of hydrogen atoms perturbed by protons but similar discussion may be performed for other colliding partners (A. Spielfiedel, 1985 , a paraitre). Hereafter we shall assume a complete degeneracy of the H levels which is justified for large detunings and we make the usual no quenching approximation. In the dipolar approximation for the electrostatic interaction, the solution of the dynamical problem is exact [6] without the traditional adiabatic assumption or any numerical computation. It follows that the study of the time dependence of the radiative process is easy. In addition the long range of H -H+ interaction (linear Stark effect) yields the collision duration T, very large so that the probability of absorption or emission during the collision is particularly important leading to possible consequences for redistribution of light [7] .
After a short description of the method, we recall briefly the determination of exact wave functions of an hydrogen atom perturbed by charged particles and we give an expression for the « cumulated » absorption or emission probability at time T, i.e. the probability that a radiative transition occurs in the time interval between the beginning of the collisions and the time T Denoting by ) I n. &#x3E; the eigenfunctions of the free field with energy nO) hco, we shall take the products of wave junctions I i &#x3E; =-(A + P); * nw ) and I f &#x3E; =-I (A + P)f * n. -I &#x3E; as a basis for the complete system. The total wave function is expanded in terms of this basis : where 6;(t) = Ei(t) + nhw and Sf(/) = Ef(t) + (n -1) 1iro are the energies of I i &#x3E; and I f &#x3E;.
The time dependent Schrodinger equation gives the following system of equations for the amplitudes ai(t) and af(t) :
with the initial conditions a;( -oo) = 1 and af( -oo) = 0. In the dipolar approximation, V(t) can be expressed in terms of the dipole moment d(t) of the quasimolecule at the distance R(t) and the amplitude &#x26;w of the radiative field V(t) = -1i -1 d E.. In the weak field limit, the system (3) is solved in the first order perturbation approximation leading to the following expression for the probability I aif (7) contribute on an average to the final probability. (15) for os(t) leads to the stationary phase expression PS(T) for P(T). When T tends to infinity, Ps (7) is given by a very simple expression :
The variation of PS in function of R (Fig. 1 b) This relation is closely related to the usual condition for the quasistatic approximation in the line wings theories [10, 11] : the time of interest åW-l has to be small compared to the collision duration p/v Ro/v. At the stationary phase point Aw = 3 n /me Ro leading to the inequality 3 h Aco/m,, v' &#x3E;&#x3E; 1. In the limit of this binary model, the quasistatic limit is obtained for protons as soon as I AA I &#x3E; 1 A at E = 1 eV. For electrons in the same conditions, the criterion would give the relation I A A I &#x3E;&#x3E; 100 A which is out of the validity limit of the use of classical trajectories and dipolar potential.
If the preceding conditions are realized, it is possible to integrate analytically the probability PS( (0) [7] . We emphasize that this limit is independent of the perturber density as long as simultaneous strong collisions do not occur (N 1014 cm-3). Some conclusions given here may be extended to more complicated systems.
